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Table 3. Change in relati~e species composition of f i ~ e  narm-season grass species f o l l o ~ ~ i n g  t \ ~ o  ingrate was relatively high and it main- 
seasons of grazing in eastern Nebrasha. tained comparatively higher ADG and 
Sideoats L~ttle gainlacre than continuous stocking as 
Grazing Big bluestem S\\~tchgrass Ind~angrass grama bl~lestem stocking rate increased. In addition, 
continuous stocking caused greater 
..................................... Percentage Ilnlts .................................... 
changes in botanical composition. which 
Grazing method 
Co~ltinuous +20.1Ja +1.30" -14 .70~  -2.1 4"' -4.58' 
Rotation 
Fixed +18.0ia +0.02" -7.40C -2.62'' -8.04' 
Variable -0.61ab -3.Ojh + 3.86a +0.80ab -1 .OOab 
a 
' d ~ a l u e ~  n  thin a roT\ n ~ t h  d~fferent superscripts are d~fferent (P< 05) 
Table 4. Partial correlation coefficients relating relathe species composition of fi\e narm-season 
grass species f o l l o ~ ~ i n g  &TO seasons of grazing in eastern Nebraska. 
Blg L~ttle S~deoats 
bluestem I~ldia~lgrass bluestem grama 
Sn-itchgrass 0.05 -0.47" 0.22 -0.01 
Big bluestem -0,got t  -0, j g t t  -0.02 
lndiangrass 0.21 -0.24 
Little blueste~ll -0.31 
may affect long-term production. Graz- 
ing will continue at least two more 
years to tiy and document the impor- 
tance of these changes. 
Rest periods in this study were too 
short (< 30 days) for warm-season 
grasses to recover from grazing, even 
when growing rapidly. Observations 
suggest that 40 to 45 days are needed. 
As this study continues during the next 
two years, a brief mid-summer grazing 
(14 to 21 days) of smooth broinegrass 
will be used to provide more recoveiy 
time for grazed plants and to utilize 
smooth bromegrass more effectively in 
the grazing system. 
'Bruce Anderson. Professor. Mihe Trammell. 
research technolog~st Agronom) Lincoln Terr) 
Klopfe~lste~~l Professor An~~llalScience.Lincol~l 
? ** Significant at 0.05 and 0.01. respectilel) 
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Cover crops may provide a 
spring forage source for beef pro- 
ducers. Early spring grazing may 
reduce the need for harvested or 
purchased feed and reduce labor 
costs. 
Summary 
The zlse of cover crops in integrated 
crop/lh.estock production systenzs I~>U,Y 
e~.aluated. Spring small grains over 
seeded into soybeans in late sunzmer 
provided cover, bzlt not szlfjicient for- 
age follfall grazing. Winter snzall grains 
over seeded into soybeans nzre  estab- 
lished in late sunzmer u.ith szficient 
rainfall or irrigation, but Ii.ere suscep- 
tible to 11,interkill. Rye 11.a~ the most 
prodzlctive and u.inter hardj; produc- 
ing 2.25 tons/acre of drj. mutter in the 
spring. Rye no-till d/*illed follo~t~ing 
corn silage prodztction provided win- 
ter cover and an average qf ht,o tons/ 
acre qf spring drj' nllutter prodzlction. 
Rye ~ t u s  tocked at 1.1 heud/acre ,for 
one nzonth dztring t/7e spring. 
Introduction 
Cover crops have the potential for 
several uses in integrated crop and live- 
stock production systems. Cover crops 
can provide early spring grazing for 
beef producers. This may reduce the 
need for harvested or purchased protein 
and energy feeds, and decrease labor 
costs. While cover crops may poten- 
tially benefit the beef producer. the 
influence on subsequent crop produc- 
tion is uncertain. Cover crops may also 
be used for hay, erosion control, as a 
source of nitrogen for subsequent 
cereal crops, as scavenger crops to 
remove excess nitrogen from the soil 
profile, and as weed suppressants. 
Experiments at the University of 
Nebraska Agricultural Research and 
Development Center's Integrated Farm 
investigated cover crops for these pur- 
poses and their effect on subsequent 
crop production. 
(Continued on next page) 
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Procedure 
Experinzent I 
In late summer of 1993. Sharp spring 
wheat, Ogle oats. Hazen spring barley, 
and annual ryegrass were over-seeded 
into either Dunbar (Group 111, indeter- 
minate) or Hobbit 87 (Group I l l .  deter- 
minate) soybeans on August 25,  
September 3, and September 13. These 
normally spring-seeded forages were 
used to eliminate the need for chemical 
burndown the following spring. Winter 
small grains would need to be killed by 
tillage or chemical in the spring. For- 
ages were seeded at the rate of I00 Ibsl 
acre with a hand seeder in 20 x 100-foot 
plots. replicated twice for each planting 
date. Different planting dates were 
evaluated to determine the effects on 
forage diy matter production and of 
soybean canopy on forage stands. For- 
age diy matter yields were measured 
following the first killing frost in early 
October. 
Experinzent 2 
Based on the results of Experiment 
1. a second experiinent was initiated in 
1994 to evaluate the over-seeding of 
winter small grains into soybeans with 
methods and dates similar to those used 
in the 1993 experiinent (August 26, 
September 6. September 16). Arapahoe 
winterwheat, Newcale triticale. Perkins 
barley. and VNS rye were over seeded 
into Holt (Group 11. indeterminate) or 
Hobbit 87. During the spring of 1995 
forage yields were measured (May 1 1). 
Following yield measureinents, forages 
wereinowed and corn wasno-till planted 
in the Holt soybean field, while grain 
sorghum was planted following disking 
in the Hobbit 87 field. The effect of 
these cover crops on subsequent crop 
yields was measured in the fall of 1995. 
This experiment was repeated in the 
late summer of 1995 with winter small 
grains over seeded into either Colfax 
(Group 11, indeterminate) or Dunbar 
soybeans. A very dry summer and fall, 
plus an infestation of grasshoppers in 
some plots, limited establishment of 
forages in the fall. A cold, dry winter 
with limited snow cover in 1995-96 
resulted in severe winterkill for all for- 
ages except lye. Rye forage yields were 
measured on May 23. 
Experinzent 3 
A third experiment was initiated in 
1994 to evaluate the seeding of cover 
crops following corn silage harvest. 
The same winter wheat, triticale. bar- 
ley. and lye varieties were no-till drilled 
into corn silage stubble at the rate of 80 
Ibslacre on September 7 in plots 15 x 
100-foot, replicated three times. Re- 
droot pigweed and common waterheinp 
were also overseeded April 2 1 ,  1995 at 
.51 Ibslacre to see if cover crops re- 
duced emergence and suppressed 
growth of these weeds. Forage diy mat- 
ter yields were taken June 5. 1995. Plots 
were burned down with Roundup herbi- 
cide on June 6. and soybeans planted 
June 7. During the summer of 1995. one 
half of each plot was irrigated while the 
other half was diyland. Soybean yields 
were measured for the different treat- 
ments in the fall of 1995. This experi- 
mentwas repeated at adifferent location 
in 1995. Forage dry matter yields of 
winter wheat, triticale. and rye were 
measured on May 8. Winterkill of bar- 
ley was greater than 75 percent. 
Experinzent 4 
In the fall of 1995 an experiinent was 
initiated to evaluate the use of rye as a 
cover crop in a cropllivestock produc- 
tion systein on a larger scale. On Sep- 
tember 18. 1995 VNS lye was over 
seeded with an airplane at the rate of 
115 Ibslacre in corn and soybean strips 
on 13 acres irrigated by a center pivot 
system. Following over seeding we re- 
ceived approximately one inch of rain 
that evening, and did not need to use the 
irrigation system to establish the rye 
cover crop. During the fall and winter, 
the field was grazed primarily for corn 
and soybean residue, but also for any 
rye forage growth. Cattle were removed 
from the field in February. 
The field was divided into two com- 
parably sized fields for spring rye graz- 
ing. A 20-foot wide ungrazed strip over 
the length of the fields was left between 
the two grazed fields to assess the effect 
of grazing. On April 2. 1996 seven head 
of calves averaging 561 Ibs went on 
each field through April 30, 1996 (28 
days). Measurements taken on grazed 
and ungrazed plots, and rye and no lye 
plots included: soil bulk density. soil 
moisture. percent of residue cover, and 
water infiltration rates. Observations 
were made following intense rainfall as 
to the effect of a lye cover crop on 
erosion compared to no cover crop. 
Percent tracking was estimated on the 
grazed strips. 
Results and Discussion 
Experinzent I 
Soybeans were late in 1993. so light 
penetration was limited to 10 and 33 
percent for Dunbar and Hobbit 87 soy- 
beans. respectively. for the first plant- 
ing date. We received several inches of 
rainfall after seeding to help establish 
the cover crops. At the second and third 
planting dates. light penetration was 50 
and 75 percent, respectively, for Hobbit 
87, and 10-20 percent for Dunbar. Due 
to considerable rainfall during this pe- 
riod, there was an excellent stand of all 
forages seeded for each planting date. 
Plant growth was limited before the 
first killing fi-ost. Forage yields were 
low, with oats and annual iyegrass yield- 
ing 545 Ibslacre dry matter for the first 
planting date. All other forages and 
planting dates evaluated had consider- 
ably lower yields. The dry matter pro- 
duction fi-oin these spring forages would 
not be a feasible forage source ifplanted 
in late August or early to mid-Septem- 
ber. They may have potential as forages 
if seeded following wheat or oat harvest 
in late July. 
In 1994, soybeans were much ear- 
lier, with leaf drop 25 to 50 percent 
completed in Holt and Hobbit 87 soy- 
beans at the first planting date. By the 
second planting date, leaf drop was 95 
to 100 percent complete for Holt and 50 
percent complete in Hobbit 87 soy- 
beans. Holt was harvested before the 
final planting date and Hobbit 87 leaf 
drop was 95-98 percent complete. Ob- 
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Table 1. (: o\er crop forage d r j  matter jields. 
(tonlacre; spring, 1995) 
So! bean Vaneh 
Forage 
R! e 1 9  2  25 
IT heat 1 2 5  1  00 
Tr~t~ca le  11 1 5  
Barle! 13 2  5  
servations from this study indicate it is 
advantageous to over seed cover crops 
before soybeans are harvested, unless 
the cover crop is seeded with a drill. If 
over seeding is done after soybean har- 
vest, soybean residue on the soil surface 
will reduce seed to soil contact and 
consequently, cover crop establish- 
ment. We received sufficient rainfall 
after planting to establish the forages 
at each planting date. Fall dry matter 
production was limited, although for- 
ages provided excellent ground cover 
for control of erosion. During the 
spring of 1995, rainfall throughout the 
spring delayed harvest until May 1 1. 
Average forage dry matter yields of 
cover crops in the two soybean vari- 
eties are shown in Table 1. The effect of 
planting date on forage jields was 
inconsistent among forages. Rye, triti- 
cale, and wheat consistently yielded 
much higher than barley due to win- 
terliill of the barley. Following the 
very hot, dry growing season of 1995, 
yields of crops were substantially 
reduced following cover crops. Corn 
yields were reduced 63 percent, from 
54 to 20 bulacre following cover crops 
compared to corn following soybeans 
without a cover crop. Grain sorghum, 
which is more drought tolerant, had a 
yield reduction of 27 percent, from 91 
to 66 bullacre following cover crops. 
Results ofthis study indicate soil mois- 
ture is a critical factor in cover crop 
systems. Earlier destruction of the 
cover crop to limit soil moisture 
depletion, or the availability of irriga- 
tion may reduce negative effects of 
cover crops on subsequent crop yields. 
In 1995, soybeans were late in ma- 
turing with no leaf drop before the first 
two forage seeding dates into either 
soybean variety. At the third seeding 
date, leaf drop was 20 to 40 percent 
complete in Colfax (Group 11) soybeans 
and 5 to 25 percent complete in the 
Dunbar (Group I I I maturity) variety. 
Observations froin this experiment in- 
dicate that in diy years, when grasshop- 
persareaproblem andrainfall is limited. 
such as in 1995, the successful estab- 
lishment of cover crops under diyland 
conditions may be difficult. The diy 
climatic conditions may also severely 
limit dry matter production of the cover 
crop as a forage and adversely affect 
productivity of the subsequent crop. In 
Dunbar soy beans. cover crop establish- 
ment was poor on the first planting date 
as a result of a grasshopper infestation. 
On the other planting dates. establish- 
ment was also poorer in Dunbar, prob- 
ably due to more canopy cover later 
into the fall. In both soybean varieties. 
cover crop dry inatter production was 
limited for all planting dates and soil 
moisture was depleted going into the 
winter. Rye was the only cover crop 
winter-hardy enough to survive. Rye 
dry matter yields measured on May 23 
averaged 2.743 and 699 Ibslacre in the 
Colfax and Dunbar soybean stubble. 
respectively. The large differences in 
dry inatter yields were a result of the 
poorer rye establishment in the Dunbar 
soybean stubble. Grain yields of subse- 
quent grain sorghum in the Colfax and 
corn in the Dunbar fields will be mea- 
sured in the fall of 1996 to determine 
effect of lye on crop yields. 
Experinzent 3 
Stands were much inoreuniform with 
the drill compared to over seeding. Dry 
matter yields were 3.2.3.0.2.8. and 1.4 
tonslacre for triticale, wheat, lye. and 
barley, respectively. These high yields 
were the result of the cool. wet spring 
and the delay in killing the cover crops. 
Results of this study showed no differ- 
ence in subsequent soybean yield of the 
bare ground control vs the cover crop 
under irrigation (32 bulacre). Under 
dryland conditions, control yields were 
29 bulacre. Yields following the barley, 
rye, triticale, and wheat cover crops 
were 16, 17,2 I ,  and 23 bulacre, respec- 
tively. Barley appeared to reduce final 
density and early-season growth of pig- 
weed compared to the bare soil control, 
even though it produced the least amount 
of diy matter. 
Cover crop forage dry inatter yields 
in 1996 were considerably lower than 
1995, primarily due to the dry soil con- 
ditions and cold temperatures in the 
1996 spring. Yet, precipitation in late 
April and early May. accompanied by 
warmer temperatures stimulated late 
growth of the cover crops. Rye was the 
only cover crop without substantial 
winterkill, whereas triticale and wheat 
loss was as high as 50 percent in some 
plots. Covel-crop d ~ y  matteryields were 
1.3. 2 4 ,  and .43 tonslacre for lye. triti- 
cale. and wheat, respectively. 
Experinzent 4 
Cost of over seeding lye with an 
airplane was $17iacre. The lye pro- 
vided almost one month of sprin, 0 , uraz- 
ing at a stocking rate of 1.1 hdlacre. 
Cold temperatures limited rye growth 
in the spring. which delayed grazing. 
Rye stands were much better in the 
soybean residue compared to the corn 
stalks. This was attributed to a better 
stand establishment and growth during 
the previous fall due to greater light 
penetration in the soybean strips. In the 
spring, periods of significant rainfall 
created muddy conditions and caused 
significant tracking in the fields. Bulk 
density measurements to evaluate sur- 
face compaction (0 to 6") were taken 
following grazing of the lye. Results 
indicated a 5% increase in bulk density 
following spring grazing (I .5 1 gm/cm3) 
compared to ungrazed plots (1.44 gin/ 
c1n3). Measurements in the grazed plots 
were taken in cattle hoof tracks, while 
measurements in ungrazed plots were 
in untracked areas. This will provide an 
indication of the surface compaction 
that is occurring due to tracking. 
Transect measurements on the grazed 
rye fields indicate 52 percent of the 
field was traclied on both corn and 
soybean residue. The increase in bulk 
density is insignificant due to spatial 
variability in soil type and landscape 
position, but water infiltration rates were 
significantly reduced in the traclied ar- 
eas of the grazed rye field. After one 
inch of water application, infiltration 
rates averaged only .25"/hr on the grazed 
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rye plots compared to 2.66"Ihr on the 
ungrazed rye plots. With approximately 
50 percent of the field tracked. the 
average infiltration rate was 1.4 1 "Ihr. 
This is important because historical cli- 
matic records indicate a one year fi-e- 
quency of a one inch per half hour 
rainfall occurrence. Fields with infil- 
tration rates similar to the grazed lye 
plots inay be subject to significant run- 
off and erosion problems during an 
intense storm. Residue cover measure- 
ments following grazing in soybean 
residue with rye were 65 percent, coin- 
pared to only 51 percent for soybean 
residue without lye. a 27 percent in- 
crease in residue cover. This provided 
significant protection from erosion dur- 
ing intense rainfall in the spring. Obser- 
vations made following the storm 
indicated that although runoff occui-red 
in the grazed rye fields. soil was held in 
place much better compared to soybean 
residue alone. 
Although significant rainfall replen- 
ished the soil water profile consider- 
ably during and following rye grazing. 
the soil water content at the beginning 
of the experiment was quite low. Under 
dryland conditions this may cause se- 
vere water limiting problems for the 
subsequent crop, as in 1995. Soil mois- 
ture measurements in 1996. following 
rye grazing were similar for grazed and 
ungrazed. and lye and no lye plots. 
Crop yields of soybeans and corn will 
be measured on grazed and ungrazed 
plots in 1996. 
Conclusion 
Results ofthese studies indicate cover 
crops can be established in the fall if 
rainfall is sufficient or if irrigation is 
available. If the previous summer is 
dry, the potential for establishment of 
cover crops is marginal without irriga- 
tion. Cover crops should be seeded from 
late August until mid-September for 
best results in eastern Nebraska, earlier 
in other parts of the state. If the cover 
crop is over-seeded into soybeans, it 
should be planted during early leaf drop 
to get maximum seed to soil contact. 
When over-seeding was done with the 
airplane, establishment was much bet- 
ter on soybean compared to corn resi- 
due. Of the cover crops evaluated. lye 
appears to be the most versatile. It has 
excellent dry matter yield potential and 
is the most winter hardy of the winter 
small grains evaluated. Cover crops 
may have a negative impact on subse- 
quent crops. In 1995. following cover 
crops, corn yields were reduced as much 
as 63 percent, while grain sorghuin 
yields were reduced 27 percent. 
Grazing of cover crops during the 
spring inay provide a month of grazing 
per headlacre. More grazing could be 
provided if cover crops were estab- 
lished following corn silage, wheat. or 
high moisture coin. and a crop other 
than corn, such as soybeans or grain 
sorghuin planted later in the spring. 
Forage production may be as high as 3 
tonslacre. On grazed lye fields in tracked 
areas. water infiltration rates were re- 
duced to .25"/hr for 1 " ofwater applica- 
tion. Infiltration rates were decreased 
over ten fold compared to ungrazed 
plots. Rye increased spring residue cover 
and provided protection from soil ero- 
sion during intense spring rainfall oc- 
currences. 
Ideally the use of cover crops in 
integrated cropllivestock production 
systems will provide numerous ben- 
efits. such as increased livestock feed 
and erosion control. which outweigh 
any negative effects on subsequent crop 
production. Research will continue to 
evaluate cover crops in integrated crop 
and livestock production systems with 
the goal of developing cropping and 
grazing strategies which maximize 
whole-farm profits. 
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Effect of Crop 
Residue 
Grazing on 
Crop 
Production- 
Update of 
Research 
Activities 
Gary Lesoing 
D. J. Jordon 
Terry Klopfenstein',' 
Crop residues provide an inex- 
pensive feed source during the win- 
ter months. Cattle grazing thein 
during this period will not impact 
subsequent crop yields if managed 
carefully. 
Summary 
Three years of dutu indicute 170 sig- 
nificunt effectfi.on2 fall undwmter grur- 
ing on ~zlbseqztent crop jlreld~ Re~rdzle 
cover IVUS sig17ificantlj~ reduced fi.on2 
gruring conllpured to zingrazed plots. 
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